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DETAILED ACTION 

Claim Objections 

Claim 5 objected to because of the following informalities: the phrase 
"first seal is fixed to the first outer ring counter; and ..." appears to be an editorial 
error. It appears as if the intent was to also strike "counter" from the claim. 
Appropriate correction is required. 

Claim 10 and 11 is objected to because of the following informalities: "whereat" 
appears to be -where at--. Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 5, 6, 8 and 9-11 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Krude (DE 40 23 016 Al) in view of Hughes (US Patent 4,824,264). 

Krude discloses a bearing and pinion shaft apparatus comprising: 



A shank portion of a pinion shaft (17) 
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A double row angular contact ball bearing (see fig 2) with vertex of contact 
angles outside of bearing, the double row contact bearing rotatably supporting the 
pinion shaft, 

Said double row angular contact ball bearing comprising: 

an outer ring (9) having inner circumferential surfaces forming firs and 

second raceway surfaces, and first and second outer ring counterbores at first 

and second outer ring axial ends (shown in figure 2) 

a first inner ring (5) having a first outer circumferential surface including a 
first inner raceway surface pairing with said first outer raceway surface and including a 
first circumferential depression extending to a first axial end of the first inner ring, the 
first circumferential depression having a smaller minimum diameter than a minimum 
diameter of the first inner raceway surface (fig 2) 

a second inner ring (6) having a second outer circumferential surface 
including a second inner raceway surface pairing with said second outer raceway 
surface and including a second circumferential depression extending to a first axial end 
of the second inner ring, the second circumferential depression having a smaller 
minimum diameter than a minimum diameter of the second inner raceway surface (fig 
2) 

the first and second inner rings being disposed adjacent each other with 
the first ends being next to each other such that the first and second circumferential 
depressions form a circumferential recess (fig 2) 
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balls (7,8) interposed between the raceway surfaces 

the first and second circumferential depressions having side walls 
respectively extending to the first and second inner raceway surfaces at positions 
radially inward of the balls, such that the balls overhang the circumferential depression 

a first seal sealing the first outer ring axial end to a second axial end of 
the first inner ring 

a second seal sealing the second outer ring axial end to a second axial 
end of the second inner ring. 
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Krude does not disclose the shank pinion having a pinion gear at one end or 
grease. 

Hughes teaches a shank pinion shaft (136) with a gear (144) at one end for the 
purpose of transferring torque from the shaft to another gear member (page 2, line 
57). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Krude to include a pinion gear at one end of the pinion 
shaft for the desired purpose of transferring torque as taught by Hughes. 

Hughes further discloses that the bearings are lubricated, one of ordinary skill in 
the art would recognize that any lubricating material, including grease may be used for 
the purpose of lubricating and cooling the bearing during operation and that a lubricant 
may be selected suitable to the intended use and operating conditions of the device. 

Regarding claim 5, an outer peripheral portion of the first seal is fixed to the first 
outer ring and comprises a lip portion at an inner periphery having a shape for 
contacting to a shoulder portion of the first inner ring and is able to be opened towards 
the outside of the bearing ( Krude fig 2). 

Regarding claim 6, Hughes teaches the lip portion of a seal pressed into a 
shoulder portion of the an inner ring by means of a spring ring (34,36) for the purpose 
of maintaining a seal to prevent debris infiltration and loss of lubricant (col 2, lines 16- 
17). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Krude to include a spring ring to press the lip portion of 
the first seal into the shoulder portion of the first inner ring for the purpose of 
preventing debris infiltration and loss of lubricant as taught by Hughes. 
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Regarding claim 8, Hughes teaches a nut (28) screwed and fixed on a screw 
shaft portion to secure the ball bearing on the outside of the pinion shaft, and a pinion 
gear (144) on one end, the screw shaft at the other end (fig 5). 

Regarding claim 9, Krude discloses the sidewalls of the circumferential 
depressions being concave (fig 2). 

Regarding claims 10 and 11, the positions where the first and second 
circumferential depressions join the first and second inner raceway surface are at 
positions closer to a radial projection of centers of said balls than a radial projection of 
an outermost periphery of said balls on sides of said first axial ends of said first and 
second inner rings, said radial projections being orthogonal to an axis of said bearing 
apparatus (fig 2, the point where the depressions join the raceway is nearly the center 
of the ball). 

Regarding claim 3, Krude does not disclose a specific range of contact angles, 
however the selection of a contact angle suitable for supporting a desired load is within 
the level of ordinary capabilities of one skilled in the art. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Krude to include a contact angle between 30 and 45 
degrees for the desired purpose of supporting both axial and thrust loads 
simultaneously. The results of definition the range are predictable and could be 
obtained by one skilled in the art through routine experimentation. 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Krude in 
view of Hughes as applied to claim 1, further in view of Takata et al (US Patent 
6,299,357). 

Krude does not provide radii of curvature of the raceways. 

Takata teaches an inner raceway with a radius of curvature ranging from 50.5- 
56% of the diameter of the ball and an outer raceway surface ranging from 51-55% of 
the diameter of the ball (col 4, lines 37-50) for the purpose of providing a bearing with 
minimal offset in an axial direction and to provide low inclination when the bearing is 
under load (Col 2, lines 44-48). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Krude to include radii of curvature within the claimed 
ranges for the desired purpose of minimizing axial offset and providing a low inclination 
angle when the bearing is under load as taught by Takata. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Krude in 
view of Hughes as applied to claim 1 above, further in view of Ishiguro et al (US Patent 
7,217,036). 

Krude in view of Hughes does not disclose an air flow portion in a seal. 

Ishiguro teaches an airflow portion (12) in the seal on the side opposite to the 
operational end (analogous to the pinion end) for the purpose of equalizing pressure 
inside and outside of the bearing (Col 1 lines 20-30). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Krude to include a seal on the counter-pinion gear side 
for the desired purpose of equalizing the pressure inside and outside of the inner 
bearing cavity as taught by Ishiguro. 

Response to Arguments 

Applicant's arguments with respect to claims 1-11 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the date of this final action. 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JUSTIN KRAUSE whose telephone number is (571)272- 
3012. The examiner can normally be reached on Monday - Friday, 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. K./ 

Examiner, Art Unit 3682 
/Richard WL Ridley/ 
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Supervisory Patent Examiner, Art Unit 3682 



